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(57) Abstract: 

PROBLEM TO BE SOLVED: To make it possible to surely receive oscillating 
frequency with a transmitter even if oscillating frequency of the 
transmitter making use of an LC oscillation circuit is unstable. 
SOLUTION: A transmission control section 2 reads out an ID code from an 
ID code storage device 3, and it is transmitted to a VC0 control circuit 
5. Output voltage of the VCO control circuit 5 is increased from VL to 
VH in an H level part of the ID code, and it reaches VL in an L level of 
the ID code. Since a VCO 6 generates frequency varied with output 
voltage of the VCO control circuit 5, carrier frequency is varied in the 
H level part of the ID code. When sweep range of the carrier frequency 
is swept across a received frequency band, even if the carrier frequency 
of the transmitter is varied, the carrier frequency swept by the 
transmitter 1 is received by a receiver as long as the carrier frequency 
is overlapped with the received frequency band. Then, transmission data 
is shaped by a waveform shaping circuit to reload. 
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CLAIMS 
[Claim(s) ] 

[Claim 1] By relating predetermined data with the difference in a 
frequency, or relating them with the existence of a subcarrier, and 
receiving with a transmitting means to transmit as a subcarrier, and the 
received frequency which had said subcarrier set up Said transmitting 
means is a communication device characterized by changing the frequency 
of the part in which a subcarrier should be received in the 
communication device equipped with a receiving means to restore to the 
data transmitted as a subcarrier so that it may migrate to said received 
cycle numerical range mostly, and transmitting a subcarrier. 



[Claim 2] It is the communication device characterized by to have the 
wave transducer which said transmitting means transforms the voltage 
signal which the voltage signal of the square wave form related with 
data was inputted, and was inputted into the wave-like electrical 
potential difference which changes continuously in a communication 
device according to claim 1, and outputs, and the frequency change 
section to which the voltage signal outputted from said wave transducer 
is inputted into, and the frequency of said subcarrier changes according 
to the electrical-potential-difference value of the voltage signal 
concerned. 

[Claim 3] It is the remote control apparatus characterized by being 
controlled based on the data to which a receiving means by which said 
controlled machine was contained in said communication device in the 
remote control apparatus equipped with the communication device 
according to claim 1 or 2 and the controlled machine restored. 
[Claim 4] It is the remote control apparatus which the receiving means 
included in said communication device is formed in a car in the remote 
control apparatus equipped with the communication device according to 
claim 1, 2, or 3 and the door-lock control unit of a car, and is 
characterized by said door-lock control unit performing lock control of 
said car door based on the data to which said receiving means restored. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a communication 
device and a remote control apparatus. It is related with the remote 
control apparatus using the means of communications which communicates 



between a transmitting means and a receiving means by the electric wave 

especially, and the means of communications concerned. 

[0002] 

[Description of the Prior Art] By receiving the transmitted electric 
wave from a transmitter (cordless handset) prepared in the key for 
opening and closing the door lock of a car with the receiver carried by 
the car, the keyless entry system which locks or unlocks the door lock 
of a car is used. 

[0003] If it is in a keyless entry system, the signal (henceforth a 
subcarrier) of the frequencies fH and fL corresponding to each signal 
level H and L (namely, electrical potential differences VH and VL of 
High and Low level) of transmit data, such as identification code and a 
control code, was generated, and it has transmitted from the 
transmitting antenna by making this frequency modulating signal into a 
transmitted electric wave. On the other hand, in the receiver side, 
identification code and a control code are restored by a receiving 
antenna' s receiving this transmitted electric wave, and carrying out 
analog-to-digital (A/D) conversion of the analog signal which extracted 
the analog signal corresponding to identification code or a control code, 
and was extracted by detecting / restoring to a received electric wave. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional 
transmitter, a quartz resonator and SAW (surface acoustic wave) vibrator 
are used as an oscillator circuit for generating the above subcarriers. 
However, in the oscillator circuit using a quartz resonator or SAW 
vibrator, components, such as an expensive quartz resonator and SAW 
vibrator, are needed, and there is a problem that an oscillator circuit 
is attached to high cost. Moreover, since a quartz resonator and SAW 
vibrator were weak against impacts, such as fall, when they are walking 
around with the transmitter and dropped it to the ground etc. , they had 
a possibility of breaking down or damaging. 

[0005] For this reason, the cheap transmitter it was made to make 
generate a subcarrier in LC oscillator circuit of an inductance L and 
capacitance C is also used. However, since it tended to have changed 
resonance frequency also to the temperature change also to a change with 
time, it was tended to change the oscillation frequency of a transmitter 
and LC oscillator circuit had the bad frequency stability of a 
transmitted electric wave. On the other hand, the receiver of a keyless 
entry system has a narrow receiving band, and there is. [ of only about 
10kHz only of several k - number ] Therefore, when the oscillation 
frequency of a transmitter was changed, there was a possibility that it 



might become impossible to receive a transmitted electric wave by the 
receiver side, and it might become impossible to perform 
locking/unlocking of a door. 

[0006] for example, the transmit data of the shape of a square wave as 
shown in drawing 1 (a) which consists of identification code or a 
control code — FSK (Frequency Shift Keying) — suppose that the wave of 
the subcarrier which performed FM modulation by law is drawing 1 (b) . 
That is, in H level part of an electrical potential difference VH, the 
subcarrier of a frequency fH occurred among transmit data, and the 
subcarrier of a frequency fL has occurred in L level part of an 
electrical potential difference VL. A frequency is changed according to 
the instability of LC oscillator circuit, and the frequency of such a 
subcarrier presupposes that it changed to fH' and fL' as shown in 
drawing 1 (c) . 

[0007] Drawing 1 (d) and (e) express the subcarrier of the transmitted 
electric wave of drawing 1 (b) and (c) as frequency spectrum in 
frequency space, respectively. Moreover, drawing 1 (f) shows the 
received frequency band in a receiver. When LC oscillator circuit is 
stable like drawing 1 (b) , as shown in drawing 1 (d) and (f), the 
carrier frequency fH and fL of a transmitter is all located in a 
received frequency band, however — LC — an oscillator circuit — an 
oscillation — a frequency — unstable — becoming — if — transmission 
— an electric wave — carrier frequency — fH — ' — fL — ' — 
shifting — drawing 1 — ( — e — ) — and — ( — f — ) — being shown — 
as — H — level — corresponding — carrier frequency — fH — ' — 
reception — a frequency band — outside — coming out — H — level — 
a signal — a receiver — setting — receiving — not having — 
becoming . It becomes impossible that is, to receive the transmitted 
electric wave from a transmitter to a receiver side. 
[0008] The place which this invention is made in view of the fault of 
the above-stated conventional example, and is made into the purpose is 
to offer the communication device and remote control apparatus which can 
make it receive with a receiving means certainly, even when what has an 
unstable oscillation frequency is used for the oscillator circuit of a 
transmitting means like LC oscillator circuit. 
[0009] 

[Means for Solving the Problem] By relating a communication device 
according to claim 1 with the difference in a frequency, or relating 
predetermined data with the existence of a subcarrier, and receiving 
with a transmitting means to transmit as a subcarrier, and the received 
frequency which had said subcarrier set up In the communication device 



equipped with a receiving means to restore to the data transmitted as a 
subcarrier, said transmitting means changes the frequency of the part in 
which a subcarrier should be received so that it may migrate to said 
received cycle numerical range mostly, and it is characterized by 
transmitting a subcarrier. 

[0010] It is conditions in case a condition with a stable transmitting 
means has change of the frequency of the subcarrier in a transmitting 
means as migrating to a received frequency band mostly here, and when 
the transmitting means is unstable, the range which carries out the 
sweep (sweep) of the frequency in a transmitting means may shift from 
the received frequency band of a receiving means (what is necessary is 
just to overlap in part at least). Furthermore, the case that change of 
carrier frequency is larger than a received frequency band is sufficient 
as change of the frequency of the subcarrier in a transmitting means to 
migrate to a received frequency band mostly, and it may be the case a 
little that change of carrier frequency is smaller than a received 
frequency band. 

[0011] Moreover, although changing continuously is desirable as for 
change of the frequency of the subcarrier in a transmitting means, even 
if it does not necessarily need to be continuous and changes to 
discontinuity, it does not interfere. 

[0012] An embodiment according to claim 2 is set to a communication 
device according to claim 1. Said transmitting means The wave transducer 
by which the voltage signal of the square wave form related with data is 
inputted, and changes and outputs the inputted voltage signal to the 
wave-like electrical potential difference which changes continuously, 
The voltage signal outputted from said wave transducer is inputted, and 
it is characterized by having the frequency change section to which the 
frequency of said subcarrier is changed according to the electrical- 
potential-difference value of the voltage signal concerned. 
[0013] In the remote control apparatus which the embodiment according to 
claim 3 equipped with the communication device according to claim 1 or 2 
and the controlled machine, said controlled machine is characterized by 
being controlled based on the data to which the receiving means included 
in said communication device restored. 

[0014] In the remote control apparatus which the embodiment according to 
claim 4 equipped with the communication device according to claim 1 or 2 
and the door-lock control unit of a car, the receiving means included in 
said communication device is formed in a car, and said door-lock control 
unit is characterized by performing lock control of said car door based 
on the data to which said receiving means restored. 



[0015] 

[Function] Since it has transmitted to the receiving means as carrier 
frequency was continuously changed ranging over the received cycle 
numerical range if it is in the communication device of this invention, 
even when using what has an unstable oscillation frequency like LC 
oscillator circuit as an oscillator circuit of a transmitting means and 
changing the frequency of the subcarrier from a transmitting means 
unstably, while the sweep of the carrier frequency of a transmitting 
means is carried out, it goes into a received frequency band, and is 
received by the receiving means. Therefore, even if the frequency of a 
transmitting means becomes unstable, in a receiving means, a transmitted 
electric wave is certainly receivable. 

[0016] What is necessary is just to generate the subcarrier of a 
frequency according to the electrical-potential-difference value using a 
voltage controlled oscillator, after changing for example, a square wave 
form into the electrical potential difference which once changes 
continuously, in order to change carrier frequency continuously in a 
transmitting means. 
[0017] 

[Effect of the Invention] Since the sweep of the frequency of the 
subcarrier transmitted from a transmitting means is carried out 
according to this invention, even if it changes the frequency of a 
subcarrier in a transmitting means, with a receiving means, a 
transmitted electric wave is certainly receivable. Therefore, in a 
transmitting means, it becomes possible to use the oscillator circuit 
where the frequency stability by secular change, a temperature change, 
etc. is low. 

[0018] The oscillator circuit of constant costs, such as this result, 
for example, LC oscillator circuit etc. , can be used, and cost of a 
communication device can be made cheap. 

[0019] Furthermore, also when using LC oscillator circuit, and the shock 
resistance of a transmitter and the vibration tolerance can be made high 
and a fault drops a transmitter as compared with the case where a ridge 
oscillator, a SAW oscillator circuit, etc. are used, failure generating 
of a transmitter can be reduced. 

[0020] Moreover, since narrow-band reception can be performed, the good 

receiver of selectivity is producible by low cost. 

[0021] 

[Embodiment of the Invention] Drawing 2 and drawing 3 are the outline 
block diagrams showing the configuration of the transmitter 1 and 
receiver 9 which constitute the communication device by 1 operation 



gestalt of this invention, the transmitter control section 2 and manual 
with which the transmitter 1 shown in drawing 2 was constituted by the 
microprocessor — it consists of a sending circuit 4 which modulates 
transmit data, such as the operational transmitting switch 8, the ID 
code store (memory) 3 which has memorized the ID code (identification 
code) of a transmitter proper, an ID code, and a control code, and a 
transmitting antenna 7, and a sending circuit 4 consists of a voltage 
controlled oscillator (it is called VCO below Voltage-controlled 
Oscillator;) 6 and a VCO control circuit 5. 

[0022] VC06 which constitutes a sending circuit 4 is the oscillator 
designed so that electrical-potential-difference change (input side) 
could be changed into frequency change (output side), and is constituted 
by LC oscillation. That is, VC06 is a circuit which an oscillation 
frequency is changed with the magnitude of the inputted control signal 
electrical potential difference (input voltage from the VCO control 
circuit 5), and is outputted, as shown in property I of drawing 4 . 
Moreover, the VCO control circuit 5 is a circuit which changes transmit 
data into the frequency-control signal of VC06, changes into electrical- 
potential-difference change of the shape of a triangular wave thru/or a 
saw wave the square wave which is transmit data, and outputs it to VC06. 
However, the output of the VCO control circuit 5 does not necessarily 
need to change continuously. 

[0023] The receiver 9 shown in drawing 3 is carried in the car, and 
consists of the receiving mechanism section 10 constituted by the 
microprocessor, a receiving antenna 11, the receiving circuit 12 which 
detects / restores to a received electric wave, the ID code storage 
(memory) 13 which has memorized the ID code (identification code) of a 
receiver proper, the waveform shaping circuit 14 prepared in the 
receiving mechanism section 10, an output circuit 15, a relay/actuator 
16, and a reception switch 17. 

[0024] Here, it has the ID code which has the same ID code or a fixed 
relation with the ID code storage 3 of a transmitter 1 and the ID code 
storage 13 of a receiver 9 used as a pair. Moreover, a waveform shaping 
circuit 14 is a circuit which operates a signal wave form orthopedically 
to a square wave, for example, is constituted by the one-shot 
multivibrator, and generates H level signal of the same pulse width as H 
level part of transmit data with an input signal. A relay / actuator 16 
is the relays for turning on an actuator or the actuators concerned, 
such as locking and a motor for unlocking or making an engine idle, and 
making the door lock of a car turn off. In addition, the reception 
switches 17 are various switches formed in the car, such as a door 



switch and a key switch, and a relay / actuator 16 serves as prohibition 
of actuation depending on the condition of this reception switch 17. 
[0025] Drawing 5 is drawing showing work of a transmitter 1 and a 
receiver 9 about the case of FM modulation technique. Drawing 5 (a) is 
an example of the transmit data outputted from the transmitter control 
section 2 of a transmitter 1, and expresses "101" of the Manchester code. 
Drawing 5 (b) expresses the control signal outputted from the VCO 
control circuit 5, and drawing 5 (c) shows the subcarrier outputted from 
VC06. Moreover, drawing 5 (d) shows change of the frequency of H level 
part when the transmitter 1 is stable, and drawing 5 (e) shows change of 
the frequency of H level part when the transmitter 1 is unstable. 
Drawing 5 (f) shows the received frequency band of a receiver 9. It is 
drawing showing the signal wave form where drawing 5 (g) was shaped in 
waveform by the recovery signal from a receiving circuit 12, and drawing 
5 (h) was shaped in waveform by the waveform shaping circuit 14. 
Hereafter, according to drawing 5 , work of the above-mentioned 
transmitter 1 and a receiver 9 is explained. 

[0026] If it is in this transmitter 1 and the pocket person of a 
transmitter 1 pushes the transmitting switch 8, the transmitter control 
section 2 will read the ID code of a transmitter proper from the ID code 
storage 3, will output transmit data, such as an ID code and 
^sl^**********, will put this transmit data on a subcarrier, and will 
transmit from the transmitting antenna 7. If turning on the transmitting 
switch 8, speaking concretely, the transmitter control section 2 will 
read the ID code beforehand registered into the ID code storage 3. 
Subsequently, the transmitter control section 2 outputs the transmitting 
code (square wave) which consists of this ID code and a control code 
used if needed to a sending circuit 4, as shown in drawing 5 (a). 
[0027] If the transmitting code which consists of a square wave is 
inputted, as shown in drawing 5 (b) , the VCO control circuit 5 will 
output the fixed electrical potential difference VL in L level part of a 
transmitting code, and will change an electrical potential difference 
from VL to VH in H level part of a transmitting code. However, in the 
field in which H level part is continuing, an electrical potential 
difference falls to VL for every predetermined pulse width equivalent to 
the one section of H level. In connection with this, as shown in drawing 
5 (c) , in L level part of transmit data, VC06 generates the subcarrier 
of constant frequency fL, and changes the frequency of the subcarrier in 
H level part continuously from fL to fH. And as shown in drawing 5 (d) 
and (f), this frequency change fL->fH is set up so that the received 
frequency band of a receiver 9 may be straddled. 



[0028] However, the carrier frequency in H level part does not 
necessarily need to change continuously, and as long as the jump is 
fully small as compared with a received frequency band, it may change at 
intervals. Moreover, although it is desirable to set up so that the 
received frequency band of a receiver 9 may be straddled as for 
frequency change fL->fH of a subcarrier, even if it is narrower than a 
received frequency band a little, it does not interfere. 
[0029] In this way, the transmit data put on the subcarrier is emitted 
to the air from the transmitting antenna 7 as a transmitted electric 
wave. 

[0030] In a receiver 9, if a receiving antenna 11 receives the 
transmitted electric wave from a transmitter 1, it will detect / restore 
to an electric wave in the receiving circuit 12 which consists of a 
transistor etc. Although the subcarrier of a transmitted electric wave 
changes from fL to fH at this time, since only the frequency of the 
range which is in a received frequency band in a receiver 9 is 
receivable, the signal to which it detects / restores in a receiving 
circuit 12 becomes a part of H level part of transmit data. This is 
shown in drawing 5 (g). However, if the recovery signal of the shape of 
this pulse is inputted into the receiving mechanism section 10, as a 
result of the square wave of the same pulse width as transmit data 
shaping in waveform by the waveform shaping circuit 14, transmit data is 
restored as shown in drawing 5 (h). 

[0031] Moreover, supposing VC06 changes with the instability of LC 
oscillator circuit used for VC06 from the property in the stable 
condition that straight-line I of drawing 4 shows to a property as shown 
by straight-line R0 of drawing 4 , the range where the sweep of the 
frequency of the subcarrier corresponding to H level part of a 
transmitter 1 is carried out in connection with it will also change from 
fL->fH of drawing 5 (d) to fL' ->fH' of drawing 5 (e) . However, since the 
signal corresponding to H level part is outputted from a receiving 
circuit 12 and it shapes in waveform based on it as long as the range 
where the sweep of frequency fL' ->fH' is carried out even in this case 
has lapped with the received frequency band, the original transmit data 
is restored in the receiving mechanism section 10. 

[0032] Namely, although the low stability of a frequency had become a 
problem because it became non-receipt when transmit frequencies did not 
exist in the received frequency band when LC oscillation was used in the 
conventional example According to the communication device of this 
invention, by the sweep method by the VCO control circuit 5 Since 
transmit frequencies crossed the received frequency band, when only a 



part with low stability enlarges the amount of sweeps of a frequency, 
certainly, a received frequency band is crossed, and can be carried out, 
and it can receive certainly. 

[0033] In this way, if transmit data is restored in a receiver 9, the 
transmitter control section 2 will perform predetermined actuation of 
unlocking of a door lock, an engine, a ring, etc. , etc. , when an ID code 
is read from the ID code storage 3, the ID code of the transmitter 
proper transmitted from the transmitter 1 and the ID code of the read 
receiver proper are collated and an ID code is in agreement. On the 
other hand, when an ID code is not in agreement, nothing is carried out 
or security actuation like locking of a door lock is performed. 
[0034] In the above-mentioned operation gestalt, although the case where 
carried out FM modulation of the transmit data, and it transmitted was 
explained, the modulation technique of a sending signal is not 
restricted to FM modulation technique, and AM is sufficient as it and it 
can be applied also by the heterodyne method, the superheterodyne 
(single superheterodyne, double superheterodyne) method, or the 
superregenerative detection method so that more clearly than the above- 
mentioned principle. 

[0035] For example, drawing 6 shows the case of an AM method. Drawing 6 
(a) - (h) is drawing corresponding to drawing 5 (a) - (h) , and is 
carrying out the same work except the point that the subcarrier does not 
exist in the field corresponding to L level part shown in drawing 6 (b) . 
[0036] moreover, the receiver of a heterodyne method — usually — a 
local oscillation circuit — quantity — although it is common to 
constitute an oscillator circuit using a quartz resonator or SAW 
vibrator in order to require a stable oscillator circuit, this is 
because it thinks as that whose frequency of a received electric wave is 
stable. Since the sweep of the carrier frequency is carried out, it can 
be effective also in the receiving set of a heterodyne method, LC 
oscillation can be used for a local oscillation circuit, and the 
communication device of low cost can consist of communication devices of 
this invention. 

[0037] What is shown in drawing 7 (a) and (b) is the schematic diagram 
showing the remote control apparatus (keyless entry system) which used 
the above-mentioned communication device. The transmitter 1 is built 
into the key 21 and can output now the transmitted electric wave 
containing an ID code by pushing a carbon button 22 (transmitting 
switch). The receiver 9 is built into the interior of a car 23. Moreover, 
the driving gear 25 for lock/unlock for locking / unlocking the door 24 
of a car automatically (actuator) is formed in this car. And if a signal 



is transmitted from a transmitter 1, a receiver 9 will collate an ID 
code, if an ID code is fixed, the driving gear 25 for lock/unlock will 
be driven, and the door 24 of a car 23 will be locked or unlocked from 
remoteness. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] (a) - (f) is drawing explaining the trouble of the 
conventional example, (a) The wave form chart of transmit data, The wave 
form chart of a transmitted electric wave when the frequency of (b) of 
LC oscillator circuit is stable, The wave form chart of a transmitted 
electric wave when the frequency of (c) of LC oscillator circuit is 
unstable, Drawing showing the frequency spectrum of the transmitted 
electric wave which showed (d) to (b) , drawing showing the frequency 
spectrum of the transmitted electric wave which showed (e) to (c) , and 
(f) are drawings showing the received frequency band of a receiver. 
[Drawing 2] It is the outline block diagram showing the configuration of 
the transmitter by 1 operation gestalt of this invention. 
[Drawing 3] It is the outline block diagram showing the configuration of 
the receiver by the operation gestalt same as the above. 
[Drawing 4] It is drawing showing the property of a voltage controlled 
oscillator (VCO) . 

[Drawing 5] Are drawing explaining work of the communication device of 
the above-mentioned FM modulation technique, and (a) shows transmit data, 
(b) shows the output wave of a VCO control circuit, and (c) shows the 
output wave of VCO. (d) shows change of the frequency spectrum of an 
output wave of (c) , and (e) shows change of the frequency spectrum in 
the case of the oscillation frequency of a transmitter becoming unstable 



and changing it. (f) shows the received frequency band of a receiver, 

(g) shows the recovery signal outputted from a receiving circuit, and 

(h) shows the transmit data (received data) restored in the receiver. 
[Drawing 6] It is drawing explaining work of the communication device of 
the AM method by another operation gestalt of this invention, (a) shows 
transmit data and (b) shows the output wave of a VCO control circuit. 

(c) shows the output wave of VCO and (d) shows change of the frequency 
spectrum of an output wave of (c) . (e) shows change of the frequency 
spectrum in the case of the oscillation frequency of a transmitter 
becoming unstable and changing it, (f) shows the received frequency band 
of a receiver, (g) shows the recovery signal outputted from a receiving 
circuit, and (h) shows the transmit data (received data) restored in the 
receiver. 

[Drawing 7] (a) and (b) are the schematic diagrams showing the 
transmitter built in the key, and the receiver (remote control 
apparatus) carried in the car. 
[Description of Notations] 

1 Transmitter 

2 Transmission-Control Section 

4 Sending Circuit 

5 VCO Control Circuit 

6 VCO 

7 Transmitting Antenna 

9 Receiver 

10 Receiving Mechanism Section 

11 Waveform Shaping Circuit 
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I Dn-^Hl^I^frT'Ji. VCO$lJfPHl!g5 
Wft^ffliVL^VHAjf JnU ID3-F«LK 
)\&ft?itVL<,Z%:&. VC06fi. VCOSlJffl»5 

D n - h* to H l^rt^gfrfrTJi . j^»^a»*^&ftt 
LT & > Mff « 1 T'X >f -7° £ ftT 



0, 
Wo 



I D t— K I 



— NP< 



vco 



— vco 
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[ ft *ii i ] ?m^T- 9 z , jwiisa^sv ^w^# 
ftt , «> l < laBsa^mti^ftJfc , aKSRfc l 
xmm-mm^mt. 

0. ffiS^fcLTMfiSfiTt^-^fftlffl-tSSff 

[ fi^ii 2 ] ti^if i izim^mimmzti i vr . 

firlEilfi^Sfi, 

firiE$MJt»> ^ffi* £ ft ^HEff -h § ft , 3 

iiHEfi ^mffffl kib t t fin ejr £4b 

SHE. 

Ml L tz r- * t*^^TM» s ft h z t %® a 1 1 h 

t, *pf^K7n-y^»Jffllg|ttS:fl|^.fe3SIB3>hn 

fiifEaffga^-ir45fxl>Sff^S(i:*MtlS(t^ii. 
fiifE H Tn y ? ffllfflggKtt , fijfESft^ L fcr 

[000 1] 

fflffl L fcigpgn y I- D-;l^Mt^-t5 . 
[0002] 

[ ] *M<?) V T«e 5- MH-tl. fztbcD^-izm. 

ii^titzmmm A^^^ftm^^mM^fia^ 
ft/^fi mx^m-ti ztizx r ), mm YTmum 

x^i. 

[0 0 0 3] Jf-pxxy h y -i/Xf-Mzfc-oZli. 

H, L (i-%fot>^ HighSVLowK/^mVH, V 
L) tttJELfcJSMSfcf H, f L^ff^ (I4.T. ffiMScfc 
££j£U ^JMMMi^MffltifJcfc LT 
ilffTyr^^^ilff LT^S. SfiftflJT'ii. 



^*T1-uy/fm>!V (A/D) SSJW-SiktJ: 
[0004] 

IB^J; ^*M«£^£2tf££^Mf[Ili$fc LT, 

*h h h is»^saw mvmmm mm^m^x^ 

mffatf&m b % o . 3 x b to < 1 1 m 

mtffc h„ ±tz. ^wm^ s Awmm^imTm?) 

ltz>0-t&b. tkBbtzmmitz t )i-& f&tiififo -> 
fz« 

[0005] zcotzfo. -fy^^yxLWtAyj? 
yxct3f(VLc%mm%x*mm?i£.Zit& koiz 

<. tk-tl0kHz<^nLF^\ Jf^/lft, iM 

[00 0 6] Mi.H\ ^Sij3-K^0Jffl3-H'*^^|, 
11(a) tS-TJ: 3 ^ffM««5Iff T-^ S K 

(Frequency Shift Keying) j£(C «£ "J FM3EW*Mb>t 
iSS^^^EIl ( b ) TftS t-tS. -f-!3r*>%, S 
fir- *J± VH£D H U^;kg|5*T'(± , 

L. 01 (c) t^i^tfH" bfl'tzmtltzb 
■ti. 

[00 0 7] HI (d) (e) 14, ^n.-?'^01 (b) 
( c ) somft€^ffi3I*&M*f^r H 1tfc(t§Jf« 
X^h7AhLTS^L!t^£?)tl)S 0 01 
( f ) (±S^«ttJ{t^Sm^SPSf«S^. 01 

( b ) d [zLcmmmm^^ix^im^zit. 

01 ( d ) Wf ( f ) (Sjrrj: 3 jiffS^ffiM^Jf 
iSafc f h , f m v i-m Sit M tfiM L-TV's 
L^L. LC%fi0gg^fijg«*^gc£^£ 
f: . SHI m*<7)«3IiSM«l** 5 f H \ f L ' fc*^7 b 
L. 01 ( e ) RXf ( f ) J: at,. HP^;Wc>ff 
JSE1-S«m]liiSi* f H ' ^'gff JWl^^^f-^ffiT L 
^ V \ H L-^^fi-^{i^fl« 43 1 ^T Sff § ix^ < ^ 
S. -T^fe. gff«iIlJt^UTiIff«*^«f€i!fe 
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[0008] ^mim±.^MmmxAizm^x^ 
s-fri. ; fc <nx* mimmm/mm^ > i- n-^gg 

[0009] 

i < immm^mzmmmix . mm^t ixmmt 

mmm^m. mmm^m^tit^m^mmm 

mmmmmmamhtzixdiz^it^. m. 
mmmm-tiztmrnt ltv^ c 
[ o o i o ] Mff^s^fc^i-ffiM^jwisa 
nmttf%.mmmmmiz\mhtzh ta. mm^m 1 
%mwmiz$>i w^m-xh -> x , mm-WPF& 
mzt £ ->x^h^\z\^ mmmz&^x mrnkz* 

t>-fiix^xi>£^ ej?%<ti>, -assst-o^nr 

[ o o 1 1 ] ttz. mimmzmmmifnomnamn 
3i^-r-s>i»^(±^< s ^wmzmtLx^L^.i 

[0012] lt*iR2 t=fEI8^IIMl«<i. lf*iM 1 1 
fEf^MfiHg^fc^T. MtEMi^m. t-?£M 

mmt>titzmmBcomi±imtfxjj zti. Aiizti 
tznmm^mmmizmtf h w&mm?m. t a#j 
mimmmMfrt>&jj$tifzmf± 
m*$rtfAJizti. ^nm^mmmzj&txmim 

[0013] m^mizmiemBmii. mxmix 
(42 izim^mmmmt . mmmmmt zmtizmm? 

m^Khc\b^mmtLxuh. 
[ooi4] it*ii4 iznmemmmmii, mm i x 

(42 tfES^iiflSSt , FTn -7 

fc*£;h.$Sfl¥gHi*Hlci!Ht&*U frlEHTn -y ? 
M«§IM(4 . MIESff t £ r - 9 Clo'l 

MIE^iBj F 7«n -y ^iJfflJSrfi^ 3 Z. t *W$kt LXU 



[00 15] 

mmmm\zm^ xmmzm&^h idizix 
sm^&^mm lx^zvx\ mm^m^mmb t 

wcut, m{m®fr t> (ommmcommwT^mz^ 
mLxuhUk^x^ . mt^mmwrnrnkftM - 

[0016] iIfi^StfcUT*iI^JS)iSa^3i^Wt 

if J:v\ 
[0017] 

mmmmmmxA ~tix^&cdx\ mm^mz 
te^xmmmnmmm^mix h , %it^&ximn 
izmfmrngm-zzbtfTizi, lot, mm®. 

[0018] ZCOm^k, MUfLClM®m!$<?)fc3A 

bco^mm^m^^zt^x^. mitmucoaxb^ 

[ 0 0 1 9 ] § fet, Lc%mmzm^tii$. 7\c^ 

m mmm m^mmma^ < z. t , mm 
mm^xmrzitfz^r&zt'xh. mmm^mm± 

[ 0 0 2 0 ] t tz. tmmsm &tf% ozt vxz h<n 

X\ ItRtWii ^Sff »»x b 4 . 
[002 1] 

[ %fmm&<wm ] 0 2 sv'H 3 ii*HBH^^n^ 
stc x mmmmmm-mmm 1 &^m«9 <7)« 

fR*Stt««^o -y ^ 0T"fe § „ Et 2 (CTK-fjIff « 1 

#«0ID3-b* (tiSiJrj-F) SIE'ltTV^ I 
KfEUSS (X* U ) 3 , I D 3- b^SlJfflrj- b^(7) 

3I^T-^*SQft5)ilMlll»4. fciy'iiffryr^- 

7*^^*9. Mff0SS4(4mEM»*fi^ (Voltage-c 
ontrolled Oscillator ; JJJTs VCOtV^) 6&y'V 
COMfflHUKS t*^>5:l.. 

[002 2] Mfl0E§4&ff^t-§VCO6(4. ^ff^ 
4t (AMI) (EfJAM) t^-TSifc^ 

r# 5 i a tigtf §^^h«^t"&ot . l cm&izx. 

->xm8.ZtlX^&. t^bib. VC06t4. M4<?M 
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tt^ftSrriot:. A*§fl^M»ff#mJ± (VCOSI 

5(4, 3ift r - ? * v c o 6 nmmsfflmm^ksa&t 

h , ilftr - ? Tft 5 iSB» * W I tf HAS* V ■> 

l y 3 u «co^e^ LTvco6 ^ai^-r 
s„ fiu vcoMfflws^artiJi. ^-rtta^w 

[0023] 03 iz^^mmimmzmmztixii 

i o . ^mryf-r i i , smm«£im/ftii-f s 
%m m% 1 2 . &mmm<?> i d u- f (hsu^— h ) 

^IBItLT^S I D3-b*fEH£gg Ut'J) 1 3, g 
fi«M 1 0 ft(cf£(f£>;fx^ff;«@S& 1 4 . Hi* 

[0 0 24] <r;T\ ^Tttthmmi^l Da-Y 

mmkw. 3 1 sft m 9 o 1 d a - v immm. 1 3 1 x- 

(4, |3J — tfO I D3-HtL<(i-£<?5Wffita6 I Dr? 

- f t -o ■> § . ttz. mm&m& 1 4 im^-mi 
&&m<izwtt h m%x~h ot, M-i try y v 3 •/ b 

Mmi^i-l. 'JV-/T?f^i-^16llf! 

h'U y^£€S^O^-?^07?^.a.x-?i> t< 
(4ilS7?^x-?§:>j-y % *73*5fcft«UU- 

v$>h. 'g.mxj .yf-i 7(4. mmzmf^ttx 

•3t, ; OSffx ^^f 17 oftJBt J: -5 T (4 , U 

[0 0 2 5] 05(4, FM^|l|^(7)^(COV>T, 
mm 1 t gff « 9 Ol&# £ ^0T"fc So II 5 ( a ) (4 

mm m 1 oMft mmw& 2frt>Rjj$ti& mm?- 9 <d 

— WT&oT, -?yj-x.x?-a-Vco r l o 1 j £fl 
fcLT^S. 05 (b) i4VCO$lJ«H!£5^tf!^l£ 
ixl>$iJ«ff-t*^^L, 05 (c) tiVC0 6*»fe{B* 
§ixl>«m*7Pt- 0 05 (d) (43Sfi«l#£ 

H5 (e) i±mimi^%mz%-yx^&m 
^zatfh. nv^\^<7>mm<mft&ffit. 05 
( f ) imm9?mmmm®i^i-« 05(g) 
n^mmn 2tpt><?ymM^ 05 (h) ammm 

EB& 1 4 £ J; -3TS9^g§fLfc^SaB*^ttHT» 
S 0 iy.T, I5C^t, ±tE31ff«l$X^f«90 

[0026] gflffi 1 

^'jiffX >f -y f- 8 & ff-t b . 3!fi$tM« 2 # I D a 



&i*ftt&. jwwwrtat. mmxj 7f8i^yi: 

t . ilff WJffl^ 2 (4^46 I D rJ— KfEg^ 3 (c 
$ij»g|52(4, 05 (a)(;^ti5(:, 

t ^ tje t t ffiffl § ti h mm 3 - h* b * S Mff n 
[0027] mmfr^mm^-vzAJjZfxz 

05 (b) tTK-ridt. VCO$iJ»@^5(4, 31 
firj-FcOL^^gp^-r"i4-5g€J±VL*ffi^t, 31 
fir? - F CO H \y^VM^XnmS± * VLfr A> VH(^t§ 
fit. HK;l.SP^3iigLTV^fI«t14, H 

k^co i mmizw^-f&m&vixmmz'mmtvi 

tiZMhto dixtff-sT. VC0 6(4. 05 (c)fc^ 
■f-idt. 3Iffr-^coLk^;HP^T14. 

>I^Jfl«^f L-f H(4. 05 (d) (f ) 

[0028] fit, HF^;HP^(Cfe(tSMit*M^i!t 

(4. co%immmmm<'£ a tiasts^ 

[ 0 0 2 9 ] i 3 LTJBSttfc^tfutjS^T-^ 

J4. 3*(f m« t ixmm rvr? i frtt&^mfzti 

[0030] gf!fli9 ttswcfi. ^firyr-f 1 1 t 
3Mft« 1 J&^^iUftm^&^ttS t . b 7 y^'x^^ 

# 3*«m«offi3i«(4 f itp t> f h t xmtt h ft . gff 
« 9 ti4sif jwi«^iSft t^fc h mmomm. t^gft 

T^=5rV>c0T\ SffHS^l 2T«/fti!§ft§fi^ 
(4. ilfir-^cOHlx^^so-gpfcttfc^So ifi 
Sr05 (g) (=^-f 0 t^t. -W^^coflMf-t 

i o {zxh^tih b . mmmm% 1 4 

tizmfk. 05 (h) (c^iat. iSfSr-^^mTu 
§^xs 0 

[003 1 ] ^fc. VC06fcfflV^^TV^LC^| 
HIS&O^S^^^T. VC0 6*\ 04O[»1^T"^ 
•t«t 3 ^g^FJ^fcttS^tt*^ , 04 cOEIfnt" 

m 1 coh v^vm^znm-thmmmmmiftx^ - 

T§ixSKHt05 ( d ) Of L^f H*^. 05(e) 
CDfL' — fH' tSEft-tS. t^t. iO*i^rT"t)W|^ 

stfL- -fr <nx4 -rzixhfmifigmmmsm 
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fcSfroT^&EKO. SflEKl 2^£>(4HF^F§^ 

in, 

[oo3 2] immtzmrzLcmKzm^ 

c o$ijffl« 5>izxhxA ~rttx\ mtmmcffg 
£'wa«o^ < -t § ,r t tci o . mm 

[0033] ; a lt, Sfi«9^v^i:Mffr-^^' 

IItuS fc . 3ift«$lJ« 2 (4 I D rj - FtetHlg 3 

mmm%(?) i d 3 - f t t^tn Lfc^finmraro i d n 
g&mmrx-yitycoTv f u v^oHif^iif^^ff* 

=5rv v&\ F T&nimtn i a &f*£t&# £ff & a . 
[0034] JJEHIBKIMctiVvai, jlflr-^SrF 
LTMfl vtBJHHLfc**. IIP 
e^EIS^i F M3St£5$(cR4 fc COT'S: < , ±1EJSUI 

-< y^Ti, x~A"^fnyj y (v-y?7kx-A° 
-\fn^y, ?~fivx— n— Av-rn^ y) ^rjtT 

[003 5] 06(4AMM1^5^*lllr£*L 
H6 (a) — (h) (405 ( a ) — ( h ) {ZM 
J&t60"C*oT, 06 (b) bZtftLU'<Jl>&#tejft 

fc-t&mmvimmmiE ix \ ^\&wum txo 
[0036] ttz. ^fuy^ y^stosfiK. mm 

n ^ y^^gff »c fc *3!rt» ot, L C 

[0037] 07 (a) (b) fcijr$-&tf>f±, ±f£<7)a 
ffSS&fflv*3IPi3yFn-;Fgg (Jf-PxxyF 

■tztizx-ix iDa-vz&Asfmmmkz&jjxz 

Siafc^-oTV^. Sff«9(4$S2 3SDft§P(Cffl^ 
&i*rO*S. tit, £tf)¥ffi£(2. ii&WtWSb* 
72 4 &S«E/»«E^-|>^A6«M?«lffl»MS ( 7? 



if>t>m%*m§2tlh b . Sff« 9 (4 I D a- F SrHwo 
U I Dn-F*MTf S t , Jft»liEffl»^2 5 £■ 
W LT SP§*»fe¥S 2 3 CO F 7 2 4 & Me i> t < (4»? 

[HSWffiiii^HJ] 

[01 ] ( a ) - ( f ) liSWffln&Mj&iWmt&M 

xh^x, (a) i±mm?-?<vmm. (b>(±Lc 

&mm . ( c ) (4 l c $tmm^Mmw^%& t % 
^xuhm^zm^hmmmk^mzm. ( d > (4 
< b ) ^LtzmiMmm^mmmx^hy^i^-t 
0. ( e ) (4 ( c ) izTjkLiz&mwtmmcz'*? \- 
7asttsi-0, ( f ) ii&fm?>%mmm&®**t 
mxfoh, 

[02 ] ^m^-mmmmizxmmmm^^i- 

«BS7"n •vtmX'foh* 

[03] ^±^W5FJi;j;^Sff«0*Jig^^«^ 
7"n.y?0T'S>§o 

[04] »ff$U»^«H (VCO) c0«ftt*^W» 
6. 

[05 ] ±mmmir£<mmw&m% *%mt& 

mXfo~oX. ( a) iimtf-9^L. (b)(4VC 

ommm>\a^^mi7pL. c c ) (4vc o^aj^ift 

ff^^L. ( d ) (4 ( c ) c7)ffi*^^«X^.^ F 
^Aco^t&^L. ( e ) iim$m&%MR%8M!PF£ 
&z%^X^miX^li%i$coffi$.mX'<7 h7l±cr>%: 

it*^L, ( f ) \±&m&^mm?m*7*L. 
(h) li^itmz^xmjtiiiitzmtT-? (air 

[06 ] *^Bfl^feHMMtJ;l>AM^|f^coa 

iiga^9 ^ wj-t s HTj, or. ( a ) \mm -f- 

^SrSL, (b) (iVCOSJffllEIKwaj^SEJg^^L.. 
(c)liVCO«SMi^L, (d){4(c)<^ai 
^Jif^ffliHfcX^^ F 7A<7)^b&7P ( e ) (431 
fi«l^iiJf jSSti&CF^KiSr ^> T^tt L X ^ 5 «^ 
JSmx^? F7A«t&5Kt. ( f ) f4S»D§ 

fijaifta^a^^t, ( g ) n^mmu^&^tiz, 
umm^z^L, (h) (4Sffatfcv^TfX7u§^3i 

[07] (a) (b) (4df-(crtS§^3lffSt5S 

tcM«§ix^»f« (mmziyhv-jimm ^-tm 
^mxfo&« 

i 

2 jifiiM 

4 jS-ft[Ug& 

5 vco§Mins^ 

6 VCO 
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7 Mfiry^-f 

9 Sff« 



I 0 SfafamuwoP 

I I mmmm% 



mi] 



[04] 



( a ) BSft?-* 



(b) *iM 



• HIS 



f.H fi 



fh fL 



?S fH 



fi fH 

JUL 



fl' fH' 



(e) 



JttB*MH»a 



1 — ^ Sll 




Vl Vh U"^;u 



J I 



[07] 



(a) 



21 



4 



2? 



CPU 



[02] 



ve o 



vco 



. . , , -_ I 



(b) 



24 



23 





V_y 9 2 5 
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[H3] 




13 



H I D 3 - K 



— #— 

1 5 



[05] 
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if) §fI«SK 



(g) anm* 



fL_ _ fH 



ft I I 



JL_L 



H«Sr 



(h) _J~~" L 



J « » L 



) 

16 



(a) 



no. 



I I I I J 



<<=> «ra* 



I — ft 



1KB 



rasa 



if) ends 



: 5 ) «n«s 



JU. 



.9* 



KB 



(h) as?-* _J~ H I 1 l ~" « 



